THE distribution of lead between the cells and plasma of blood has been the subject of various reports. According to Aub et al. [1926] , in experimental lead poisoning 80 % of the lead is in the plasma; Blumberg & Scott [1935] find 90 % in the cells in lead poisoning in man and at least half and usually more in the cells in normal blood; Teisinger [1936] finds that the lead is divided between the cells and plasma in a variable ratio, while Willoughby & Wilkins [1938] could detect no lead in the serum of 90 % of samples of normal blood.
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In view of these different findings a further investigation of the plasma-cell partition was undertaken and the results are reported here.
EXPERMMENTAL
For the determination of lead in fresh human blood appro'ximately 40 ml. blood were withdrawn from a vein and mixed with a minimal amount of potassium oxalate Analar; one portion was then centrifuged and the plasma separated. Lead was estimated in the whole blood and plasma by the method described ,previously [Tompsett & Anderson, 1935; 1939; Tompsett, 1939] . In two cases a determination of cell volume was made by means of the haematocrit and the actual lead concentration in the cells calculated. The resuIts obtained with blood from one normal laboratory worker, two hospital patients with a history of possible exposure to lead but with no obvious poisoning, and three cases of lead poisoning, are given in Table 1 . It will be seen that the ratio of whole blood lead to plasma lead is fairly constant, irrespective of the amount of lead present. The concentration in whole fresh blood is approximately three times that in the plasma. Case No. 6 is exceptional in having a ratio of only 1-6 :1.
A supply of normal stored blood was available in bottles discarded from a blood bank at the end of the period of storage. It was possible to use large volumes of this blood, and 100 ml. of whole blood and 100 ml. of plasma were taken from each bottle for analysis. A correction was made for the dilution due to the sodium citrate and saline anticoagulant solution in the bottles and for the small amount of lead in this solution. The results of the analyses of eight samples, which are given in Table 1 , are thus calculated for the original blood, and show a distribution of lead between the cells and plasma similar to that found for fresh blood, but with a slightly higher ratio of lead in whole blood.
Two young male rabbits were given-lead by mouth in the form of lead acetate mixed with a diet of crushed oats and bran. They received approximately 30 mg. of lead per kg. per day, the one for 8 and the other for 24 days. Blood films were examined for punctate basophilia at intervals, and at the end of the periods of lead administration the animals were anaesthetized with ether, bled by heart Carnegie Teaching Fellow, University of Glasgow. The blood films of these animals all showed a great increase in polychromatic cells after lead administration, but no. 2 was the only one which had a definite punctate basophilia. Biochem. 1941, 35 In view of the possibility that lead might be present in the cells as a soluble soap, e.g. lead oleate, a sample of 20 ml. of fresh normal human blood was extracted with alcohol-ether mixture, as in Bloor's method for the extraction of the total lipoids of blood, and then lead was estimated in the extract and residue. No appreciable amount of lead was found in the extract, while the residue contained a normal amount. DIscuSSION The accuracy of the analytical method employed is of paramount importance in investigations of this nature, and faults in the methods used may account for some of the widely different distributions of lead in the blood which have been reported. We have criticized some of these methods in a previous paper, in which we first described the method at present In use [Tompsett & Anderson, 1935] . This method consists essentially in the extraction and separation of the lead as an ether-soluble complex with sodium diethyldithiocarbamate and its subsequent estimation colorimetrically with dithizone. Kench [1940] has used this method with slight modifications for the estimation of lead in urine and obtained accurate results. Unfortunately he is wrong in stating: 'Tompsett & Anderson [1935; 1939] have extracted lead from biological materials as a complex either with sodium diethyldithiocarbamate or with dithizone, both substances being stable in the presence of ammoniacal cyanide.' One of the objects of our first paper was to advocate the u §e of sodium diethyldithiocarbamate instead of dithizone for the extraction of lead. Speaking of the dithizone method we said, 'we have found that in practice, when used to separate lead from solutions of the ash of urine, liver etc., the method gave erratic results'.
The relatively constant ratio between the concentrations of lead in human whole blood and in plasma, which is the same in normal bloods as in those from cases of lead poisoning, suggests that an equilibrium is reached in the distribution between cells and plasma. By contrast, when in the rabbits active absorption of lead was taking place this equilibrium was not reached and lead was present in greater concentration in the plasma. Thus it is possible to reconcile Aub's finding of 80 % of lead in plasma in experimental lead poisoning with the later reports that most of the lead is in the cells in clinical lead poisoning.
The form in which lead is present in the blood is undecided. Most of the investigations of the question have been made on serum or blocid to which lead salts have been added in vitro, or on the blood after intravenous injection of lead salts. These experiments can all be criticized on the grounds that they are unphysiological. The findings reported here do not provide any data as to the nature of blood lead, but exclude the possibility of an ether-soluble form. SUMMARY 1. The concentration of lead in human whole blood was approximately three times that in the plasma of normal subjects and of patients with lead poisoning.
2. In stored blood the ratio of lead concentration in whole blood to that' in plasma was slightly higher than in fresh blood.
3. In rabbits absorbing lead by mouth the concentration of lead in the plasma was equal to or greater than that in whole blood.
4. The lead in normal human blood was not extracted by ether.
